| NFANT FORMULA FlI ELD OF THE | NVENTI ON The present
invention relates to a nutritional conposition for
woeewiongsod nf ant s, containing fat, protein, PCT/NL2005/000609
car bohydrate, a nucleotide conponent and to the use
t her eof . BACKGROUND OQRIFHMET RVEAVITONABr east f eedi ng
optimally supports the devel opnent of the infant and
ﬂﬁ%ﬁﬁmecu ons and all ergi es. However,
in the position to receive human
mlk. It is therefore a continuing aimto provide
Thé rﬁrasﬁntf orventian vdlateh ®i auhatrésortdiecdmpeditionsfaf feudimg infants,
m | k. addition tgo the desired conpositional
corgarwrl&rfar,y PERiHe fias aﬁratrsao@nﬂrlale@ﬁéehramaommk ang¢to the use
| so particularly desirable to mmc the protective
° thekfofigcts of human mlk, in particular protection
agai nst _aller g| es and i nfections. SUWARY OF THE
BANGERTO UNDTd INVENANOMN ors have recogni zed t hat
t he nDIecuIar structure and density of charge of

[ a f (VAREY
LR lgrggr@ﬁra s SEFLpaIft, BE3H0, AAGHL Yl protets
agalasg frnfewmiomshahdb@llargrdm Howeveue Ineotdlt énfamiep anerih sthel pdsition to

negatively char on-protein conponents the
recsw&afatlrn@@ @r-lfkeég aﬂe&eﬁ%renacq@&mu@ég @dEptnerevidg infant formula,

10 whilt rsfn%nu%’t@k hiy @h@ﬁbff SofurkEn ERRANCE 1? addition .t the desired
signiticantly. nce, the present 1 nvention provi 8
COIﬁpI(bS’iflbnahéﬂlmﬁhﬁiMDSi)éthnCﬁl’faﬁt nom@ude Nl éeimae milk, 1t is also

rrEadnent and a non- protei naceous negatlvely charg ed
par@rcy b desigale de gnjmigathe RohpdHeneLiapts ahliﬁ?}ﬁ]éélﬂrlll]éar in particular

PIOre er r e%aq{jx\éeﬁperé%%a%%%&tpo%% dal ton (hereinafter

resent nutritional
corrp05| tionis partl cularly effective in: Enhancing
v Y (@ v atWNn, i nproving the devel oprment
of T Iynphocyte sub popul ations, and enhancing the

15 Th@%tré&‘rWXn\rf&ﬁB&nﬁ%e recognized that the molecular structure and density of

charge of nucleotides is an important factor for the bioactivity of nucleotide

components, particularly nucleotides. It was found that by combining nucleotide
components with negatively charged non-protein components the bioactive effects
of the nucleotide component in nutritional formulations may be enhanced

20 significantly.

Hence, the present invention provides a nutritional composition containing a
nucleotide component; and a non-proteinaceous negatively charged, glycan or
glycoconjugate component with a molecular weight between 200 and 20.000 dalton

(hereinafter referred to as NCC).
25 The present nutritional composition is particularly effective in:

¢ Enhancing immune cell proliferation, improving the development of T-lymphocyte

sub populations, and enhancing the antibody response;

e Stimulating the development of the immune system of neonates



Stinulating the devel opnent of the inmune system of

neonatesStinul ati ng the devel opnent of the nerve
weysis@mmob neonates Stinulating the neonatal PCT/NL2005/000609

devel opnent and repair of the gastrointestinal tract

after surgery or disease Mdulating the gutflora,

Stimul ating the synthesis of |ong-chain

|l yunsat ur a ' el I Lafective,
S AEEL MERAT b ot PEMEnoT Rl P AR RhaeE B2
bound by theory, the inproved activity is believed to
e Penidietingshd heamfatandéveomuent prespainef tre gasirodelestippltract
of the negatiyelg charged nucl eoti de conmponent to the
afiet fneeRl Ot diseese due to interaction of the NCC and
the nucl eoti de conponent e.g. via hydrogen and salt
5 o BdAGSSns TheehifRdragbaalulasid we sypitkesik af long-chain
char ge o% nucl eoti des i s condensed and the nol ecul ar
dobumnsdurited fatty @gidsge is beneficially altered. The
present nutritional conposition can be even further
Lhpr.qved. by - Mo aTo e et i onmponent and NCC
¢ Rﬂ?ﬁgﬁﬁa% éﬁ ﬁ%?ﬁ?bﬁg?sﬁﬁzﬁg?ggﬁkéggﬁ%iun1and/or zi nc.

The cation will increase proximty of the nucleotide
Witbonpwishing 4o dettmundy theoay. thqumprened pehrends peligved to be the
he intestinal tract) by forpmti e
resulf ofgdd. HEPLE) PUPEHENOR nePaat Py tndt HPErBRRbly charged

Rt PSS NRE Bo the eDEkeladl b di e dabab enter i 0P HENCET and the
10 nuc%%%%?LESE%LSCRf%TI The present invention provides a

nucleotidet canpbnednpesivii diydeogemianil ngplpbsidgen, Lhgt bighegical active
carbohydrate; and a cl eotide conpanent I e r
molEag, Bs HonEheiEEng o RRAEIE 61 HOTRASG: Aidciipe  Mblecular

distEBltbaAld MERra MHCHERI GBSy aRYldeosi de pol yphosphat es,
pol ynuc eotl%es, nucl eosi des, ribose, desoxyribose,
and di nucl eosi dpol yphqgsphat es

NoxN): and .a .
Thenpwsmbnétrﬁé%@éu%ofﬁ]é@%l%élay E%g?’sgodﬁur&eydgﬁ)rsyed by combining

| yeoconj ugat e i R E | af: wei .

15 e RGBSR SSPURASEGIE Nt SiuRurPEst [ AGotE ity otium

andR¥resian!l Thenuaiid Wil igordaat psoRinmity | cfothicdenod empdn enmponent and
sel ected fromthe group consistjng of nucleic i d .

the NEIGeiio acliguihranyaionment (fe éb%il@é%%ﬂq?icifé%‘%?ﬁié formation of

hydrogen/salt bridges, thereby further increasing the interactive effects between

the NCC and the nucleotide components.
20

DETAILED DESCRIPTION

The present invention provides a nutritional composition containing protein, fat
and carbohydrate; and a nucleotide component selected from the group consisting
of nucleic acid, nucleic acid derivatives, nucleotides, nucleoside polyphosphates,
25 polynucleotides, nucleosides, ribose, desoxyribose, and dinucleosidpolyphosphates
(Np:N); and a non-proteinaceous negatively charged, glycan or glycoconjugate

component with a molecular weight between 200 and 20.000 dalton

Nucleotide component




pol yphosphat es, pol ynucl eoti des, nucl eosi des, ri bose,
desoxyri bose, and di nucl eosi dpol yphosphat es ( NpxN) .
wolzademiigsoaci ds are typically heterocyclic pyri RCTINL2005/000609
bases cytosine, thym ne, uridine and derivatives, |ike
The petseoticonlipneitiodi dydeirsur ndeleetide idomppneindisplectel from the group

conufl e} T TR SHOLE T MRSl B pucosiae

pol?gﬁio rajtéé?ti%@l nubleb€dis eV RAENAST NEpodB- desoxyribose, and
opent enyl adenosi ne, 1 nosi ne, N7-nethyl guansi ne,

din2ledsidpohyihpsphaes (B paNY. wyosi ne. Nucl eosi des such as
N- gl ycosi de are pyrimdine or purine base

5 Nugllr%cg 8%’8‘2; uagr%t %Zqic%)lrl fﬁétre?(gcéf%ﬁ%m?%ihﬂafhearbeases C}go%irrle, thymine,
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sters ucl eosi S, are nononer

uri@@ley BRA Sddrivaiiesf alke phe@ddigting, dpgfderuiGtienle, dgbothkaridine, 4-
‘this application especially hydrolysates of .
thiouddingy Bbostioileytédiaei dN-anefyloishoel bisédiagi @5 well as purine bases

t-ribonucleic acid and.ri bosones derd.ved fro [ .
adeping ] nﬁuagﬂ%}ngl aﬁgdt i f?esr[]]‘é%%eﬁéas]tﬂée, bi|"1‘tr|l egla{?ﬁgn sine,  N6-
isop@sAPRAERSdiAe ANdosHR] NEBYTL G oA £E4HsOse, AN -FUh @l uahdwine and
material sources. (  Biochemstry, Donald Voet and .
wydsidet hN@clevsigles Jubln we | &y ghisdsidensire | pyrimvding opid purine base

editi.on chapter 28, A49) Preferabl th .
elygasanSpreonteoreat neBlkorBhert B Hetiest SErde RS fsgsphicn are
moh¥RerEVEN pRy R eherRb! Yortd dfasiigd-hloeephlieheidtiéRS. For this

sel ected fromthe group consisting of cytidine

apptimtiphospheirdy (IGM2Ply sgtesrfsiasexym hopid sishagié apdnvihonucleic acid,

.adenasi ne nophosphat e ( AVP ri di ne_nopnophosphat
D OB S ALY G0 ROTOMGEHOLPIRG: P NS At 2aiky (A and plant
tiss‘?feg,f Zéa{s%j, GrRRYI ARNact R8s 8RE sTRIMAR flo®tul&NhAR f\fitable raw
ribose as a nucl eotide conponent, "preferably D-ri bose.

mafrigdl Roboss. { Biachanistige Dugdd Mdeatand dndith GuVokbsetinaWiley and
crystalline oduct. Ribose is in constituent of
Songy P%&Yéﬁ? .e‘%F’é’F’e‘?lﬁlﬂtV f%é’ppgzéisgnt conposi tion

contai ns between 0.01 wt.% and 50 w. % ri bose based on

Prefedabhei bt preferitheompodtion, comdias pitdbaytadiey grefamlely at least two,
0.05 and 10 wt.% even nore preffer abléﬁbet ween 0.5 .
evemmore prgfesabinat Jees dhteccpuilssiideorelpsiedeiram the group consisting

of %9%{Aesg%np)8flwsep%%t65 (@'MP)’I;Og%a'ﬁ%sfhlécln%%%bﬂg%hate (GMP), adenosine
monophosphate (AMP), uridine monophosphate (UMP), and inosine

monophosphate (IMP).

In a further preferred embodiment the present composition contains ribose as a
nucleotide component, preferably D-ribose. D(-)Ribose is a pentose sugar that can
be purchased as crystalline product. Ribose is a main constituent of nucleic acids.
Preferably the present composition contains between 0.01 wt.% and 50 wt.%
ribose based on dry weight of the product, more preferably between 0.05 and 10

wt.%, even more prefferably between 0.5 and 10 wt.%

The present composition preferably comprises between 5 and 100 mg nucleosides
and/or between 5 and 100 mg nucleotides per 100 gram dry weight of the

composition, more preferably between 5 and 50 mg. The nucleotides and/or
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and/ or between 5 and 100 ng nucl eoti des per 100 gram
dry wei ght of the conposition, nore preferably between
wo 2006001800 ng. The nucl eoti des and/ or nucl eosi deBCTNL263000609

stinmul ate the i mmune system acting synergisticall .
nuclebtides HertheCstinulive fheeramuncosisbuns pBHNE N@gﬁ&@%@%ﬁy with the

charged conponent .(NCC) The present conposition
NCG g ths RESEThEYAPPEOD char ged non- pr ot ei neous gl ycan

and 5 gl ycoconjugate conponent (NCC) with a nol ecul ar
Neghh gkt chel s esndoRe@n@@Q0) 000 dal ton. The NCC is

negatively charged in water with a pH of 7. The

negative charge is pteferabl royi de :
The e ashoro s srapeshararullh Siaf & R Broteingous glycan and

Rl BOBE) | Gilh QURnolBEwherabight t betwe 200 and

glyREBARIZAR, Xoompdhefid BOST) G & Ruol BEELLE! ROIKL | Dt ght
20.00dét dadtorucl eot i de conponent/ NCC in the present

nutritional conposition is preferably between 100 and

TheoNaiC i%o 58%&2@%{0&%%%% aifftels%g?r?ta:%{g(ﬁom e He@URe charge is

consistin ol I pi ds,

prefeltdtgpspanhasd des,a angbstyliy,s phespluite goshor harpligs. group, most
Preferably the sialysated oligosacc | des

preferatily |byat cerbexsHa /esp up Biedpigh %&%Ngg{ bt 30d between 1000 and

S- . a i.rgol j i ds: ' ‘n th ¢

o A e OREEDLR RN &Y BARIEAINGE, in e prosen
nutiS86AN denpd¥igbeiablafetdidy NeBveant 60 nad®.bangl i osi de (a

gl ycosphi ngolipid). Gangliosides are typically highly

onpl e i | ycosyl ceram des, which ¢ aj . ..
prefanls S NET KRR R AT AEdp B LG BRIL Y gB0Fgfhinsotvie
aci@mmééécm%ﬁd% RRYTAlyRA e daslidosRBRIRIEABE{EAbl0 the sialysated

' ") in addition t0 glucose, galactose and
oliggahatiapslani rie. skalyllatiose appidient dmalocsptasieatqriaose  (DS-LNT).

butterm |k, e yol k lecithin are suitable raw .
Glyﬁgﬂg}mg@llg@érg)gs tgpw& Hg|cp%0&8g§ Ym@l &Cﬁ%%%stagglt’larlde attached
dn%aﬁfﬁﬁ%égghﬂagd Judith G Voet, John Wley and Sons,

n

second edition chapter 23). Hence the present
conposi tion preferably contains egg yo] k | ecithi ..
Prefavablyr the W EEr eantrins s eppeliopde (7 @lcoep I%Pglfpéfbr Spngliosides are
emyodi. t th r R i ol
p GG iBEp e Sl BB Ry SRR, SLE DR ogypr more sialic
aci@Wodd(MBakyl, especially acetyl, derivatives of neuraminic acid, abbreviated

to "NANA") in addition to glucose, galactose and galactosamine. For this

~ application, especially buttermilk, egg yolk lecithin are suitable raw material

25

sources of gangliosides. ( Biochemistry, Donald Voet and Judith G. Voet, John
Wiley and Sons, Inc NY second edition chapter 23). Hence the present

composition preferably contains egg yolk lecithin and/or buttermilk.

In a particularly preferred embodiment the present composition contains a

ganglioside selected from the group consisting GM3, GMI1 and GDI.

In a further preferred embodiment, the present composition contains

sulfoglycosphingolipids as the NCC. Sulfoglycosphingolipids are sulfate esters of
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In a further preferred enbodi nent, the present

conposi tion contains sul fogl ycosphingolipids as the
woOlCte/03edodb 0ogl ycosphi ngol i pids are sul fate estepenNmeymmam

of gal act osy| cerani de and | act osyl ceram de (oft

gala@ﬁoéykéémagle 3 flagtogelseragmidel (qften seficrigdess )SulﬁﬁtﬂciPSa or "lipid
nked t sitlo f
sul u[ gﬁlcfg%al rou gigr%: grijio o% J‘t}ﬁn% ottt!?l% #ﬂ&ggﬁ%b1ety
conp05|t|on preferably i ncl udes aC|d|c
Aculic ghizasatrharides with a DP from 2 to 100, preferably
from2 to 60. The termacid or acidic oligosaccharide
t c ' a
Thé Hridhe Coflbb SPACHIIEBE? (FRTREL HolheobipaRRtn@ifes with 2 DP
frold acet YOO eprefatabily famhd td-afl. yLiod oarinnewidaot nicidiadalibosaccharide
free or esterified carboxylic acid, sulfuric acid
refgrrso’@po {BasgssbafeT pgm@asglgglabl]@astm@ acidtf aroup selected from the
gro?t:p sgérigﬂ‘ %k‘i? gétgirferu?gﬂn;(m%%ﬂgé : gq‘fg]fygpgo@{h?/elﬁﬁmqnfé”é&a, free or
estglahaatwreakahacac@d ughlferic Thed pgeentnd gyhRphétionacid group. The
preferably contains between 0.1 and 10 granms acid

acigiq @é@@é@?&&ﬂr@éspﬁéﬁmb@)ﬁo QeYRpFi gRsy UfRilighacidf urife (i.e. uronic acid
polgfr eﬁg”t ?re”ggé bﬁh\, , Iggpav\gur%r ‘ff e%ttaglugl ﬁg;"’ﬁf” 105&1‘? éomposmon

pre@@ﬂaﬁlpbbﬂm@mwdeﬂeo Whaidel 0 :grink Sachd @h@baiﬂcylaﬁah@@bﬁd 00 gram
fromthe group consi sting of hydrogen, hydroxy or acid

drygweight ofrthe @ressiny chghositjon,andrexpratersbly bptvessl bend@ grams per
10(iromthe rgﬁ consisting of R2, R3, R4 and R5
g&ﬁt cetyl neuram ni ¢ aci d,
N—glycoloylneuraninic acid, free or esterified
StraetubpeXyP olynaaridacidudligasaccleridt gr oup and phosphoric
acid group, and the remaining of R2, R3, R4 and R5
representing hydroxy and/ or hydrogen. Preferably one

selected fromthe group consisting of R2, R3, R4 and
RS represents N-acetyl neuram nic acid,
N- col oyl neur a — free oresterlfled
[ , acid group or phosphoric
i ng represent hydroxy and/ or
Ry Re selected fromthe
{sting o ,| R4 and R5 represents free
ied ca boxyllc acjd and the remaining of R2,
Rﬂ% R4 andRR5 representi ng h{droxy and/ or hydrogen;
and n is an integer and refers to a nunber of hexose
wherein:

R is preferably selected from the group consisting of hydrogen, hydroxy or acid
group, preferably hydroxy; and at least one selected from the group consisting of
R2, R3, R4 and R5 represents N-acetylneuraminic acid, N-glycoloylneuraminic
acid, free or esterified carboxylic acid, sulfuric acid group and phosphoric acid
group, and the remaining of R2, R3, R4 and RS5 representing hydroxy and/or
hydrogen. Preferably one selected from the group consisting of R2, R3, R4 and

R5 represents N-acetylneuraminic acid, N-glycoloylneuraminic acid, free or

5



units (see al so Degree of Polynerisation, below),
whi ch may be any hexose unit. Suitably n is an integer
woebtosmassod- 5000. Preferably the hexose unit (s)PCE/NAL2005/000609
uronic acid unit. Mst preferably R, R2 and R3
estopifesle narbleystioragid.Renl fuspe é@élngfohljﬁd@ro@@ﬁph%lc acid group, and the

represents car e aC|d

rER38, P eretaniyrielitol ARrORn oV R BB erably one
sélicted Frdinl et gf&fﬁ %oﬁ‘ﬁ'sﬂn TJIERQetI@@t RANandERS UepRBAts free or
and anal yses of the preferred acid ol i gosacchari des as
egtetfiéd catboxylie smnd aurdtthodfemaemggMRQnRéprM eadtRS representing

rlier nt. applicajion rel ati
5 iironanlinPuetbin S ne g s and sfErStn g, number of hexose
Lﬁ‘l‘fﬂsdﬁsé’é b%sﬁegr%rdfjﬁolgﬁﬁzr&ﬁﬁoangfo%aWh}icltl ¥y B@ ﬁﬁif Rgkose unit.
uronic acid units, whi may be free or esterif
Sriwbéy alik yntinteges rbrwrtwaén UrH0c Paefedablyithe ilexosd entt@d is a uronic
f(gnrthe group consisting of galacturonic acid,
BBitoni c acid, guluronic acid, iduronic acid,
mannuroni ¢ acid, riburonic acid and alturonic acid.
Mo’ﬁhqﬁefd:rﬁn'bltySRrrmRbeanfdr 88 edpresdmrhfdredy, R aspreveit hjadﬁgen RS
preferred enbodi nent, the term pal hexose unit has
10 repaesignlecargadylinecich 1 s PreREPRBT 9eféfreteaak agd Bépmeerfetabév between
tLOQ hexose unit.
1 acé ?’er éﬁﬁ]fplg%é)sgf ﬂ{S %agg%hﬁga hex%se units conprises
the doubl e bond. The term nal hexose (e.g. uronic
Thadetictipne hevaabtemértsaral smalusﬂsmietmf@h’rt@ atisl ﬁiigoﬁccharides as

Fig. 2: Preferred.term nal hexose aci rou wher
usqu%br@ree%ﬁ&rey B P oo ars Soveh 18 GRS O BEr mate application

s%’é)fhaﬁ‘iﬁlr%ch‘é Woun1605es erably hydroxy

relaty, (§1Y
see a ove and east one selected fromthe group
consisting of R2, R3, R4 and R5 represents
15 Prqfﬁ@bésr,yﬂhﬁeaﬂaérﬁlrg%:agehaalder\@w@@r,oglreﬁer@bbhr\ﬁpctea@mal uronic acid

unlés R %%%eb“ e%dorcgsrtgﬁgl)édl ?’r@f%iréjdlﬁﬂ‘{% tgtrmﬁla?%r(gmc %01d unit is

roup an hOS oric acl rou e renal

selEﬁedR@omRﬁeag?rduﬁe@ohﬁ@hﬁgQﬁ%d]gcthy&ﬁ@@élcargih@ﬁromc ac1d guluronic
hydrogen. Preferably one sel ected fromthe group

ac1don:b1rgmqq@:1@f mpanuRAic Rmdamdatmgmceqp(l@g@dtagturomc acid. These units
t vyl neur Cc cal oyl.-neu amrm
mep, Be T BENSATRG BEARosti e8] el B pRR e torminal
20 hesdseUihifRss RRIBEBIObbAI a%hith is preferably situated between the C4 and C5
position of the terminal hexose unit. Preferably one of the terminal hexose units

comprises the double bond. The terminal hexose (e.g. uronic acid) preferably has a

structure according to Fig.2.

Fig. 2: Preferred terminal hexose acid group

25 R




group, and the remaining of R2, R3, R4 and R5
represent hydroxy and/ or hydrogen. Even nore
wonefsmngdoby one selected fromthe group consi SPCIANL26H05/000609

R2, R3, R4 and R5 represents free or esterified

carboxylic acid and the remaining of R2, R3, R4 and R5

represent hydroxy and/ or hydrogen; and n is an integer

\%@9 refers to a nunber of hexose units (see al so

grée of Pol ymerisation, below), which may be any

hexose unit. Suitably n is an integer between 1-100

R ép pesferatiln getdreed fnobe tho rdmgx osesisting ©f Swiddo g dydroxy or acid

units preferably bei uroni ¢ acjd, even nor

SFPP PR OGP (or GRONFE Kl 8 IFapt 9n6 Fafpeted from the group
5 &%ﬁﬁfﬁé' bf RO ORI QRPSa AN Rb%@ﬁ%@ KB PAnbhESRic acid, N-

(partly) esterified, and are preferably at 1 east

gigcdlbylnwaramime edid, Mre¢ opresterifady garbRXyhicdad®d, sulfuric acid group

represent hydroxy, R4 represent hydrqogen and R5 )

Fndphase ?%lcfaf’é‘gg U 2 0P TER AP &i@%@iﬁé angifyS representing

' by} aprdieLidleprdfsily ' 1 r isti

lgéﬁggfggggﬁprepa ed f?on?bé%??%?ﬁg%?¥£té#ﬁng#%gFgfonmsnngCﬁ

RhoRArs Bidt ame R hygpresarts N-aceydnedremanicnacidh&pghaodoylneuraminic

bacteri al carbghydrates,. sialoglycans,  fucoidan . .
10 igholses oo cateaHard qaebaylicapdidgdiame aﬁw{ gryepad Apogphoric acid

t] Lar: al g epaPrehe I '

G SRE U JeRaflnd OF N1 IRSLTRA SRAPNES PRk Pns T8y and/or

Ipeled gon. deypal yoee i preferublyhopesticotddy fiven itlhe group consisting of R2,

used. Bi val ent cation The present. nutritional o

Rbnpbandih reprepentadise ebastarifiedcapeaylinacidandthe remaining of

j vake iLQN DLOXi Mt he .n ot.i.de.
v Rent 2L RN B RO R PR TURL R imicer and
15 rdedisithbya anchbeffhexnge hindlso@ke allsaidgydéd ywi PRIpherisffion, below),

the present conposition contains_ at |east one bival ent

whichomaye bectady thesase henigr Switabbhsi sisi §g§ dteger between 1-100
nesj.um..cal ci idan h i.um: e .

BRBRUAT SR W0 B! B POSRRC R aggfrsbly being

WOANOSdit] efek iRl frefahblyeBsingCallgdturomodcdd vaitdC The carboxylic
Zinc is advantageously included in the present

asddnzoetns on thesenanidnmaaic be fraceob (RArtly) eaterified, \andyatgfpreferably
20 a&ﬂgasr%lf)%lrt?}g%eqﬁ%a\(\@cfn cpnbl ned wi t'h the present NCC,

Most preferably, R2 and R3 represent hydroxy, R4 represent hydrogen and R5

represents free or esterified carboxylic acid.

The acid oligosaccharides used in the invention are preferably prepared from
pectin, pectate, alginate, chondroitine, hyaluronic acids, heparine, heparane,
25 bacterial carbohydrates, sialoglycans, fucoidan, fucooligosaccharides or
carrageenan, more preferably from pectin and/or alginate. Preferably pectin, often
biochemically depolymerized is used. Most preferably pectin depolymerized with

pectin lyase is used.
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also s an essential mcronutrient for growth and
devel opnent of the immune function, particularly for
wOonb@rig3oo Zi nc deficiency inpairs overal |l i mMmuRET/NL2005/000609
function and resistance to infection. Hence, the
BipdlegaepdtigPnposi ti on advant ageously conpri ses zinc,
preferably in an anmount of 2 to 100 ng zi nc per 100
ramdry wei. ght of the present.c osi ti.on, even re ..
The Besrh PNl ROBPARHOS DRl GaiPgga PIyAlFaL cation. The
biQ’é@él&hFat@(Fn R RERS ?fﬁmﬁﬁﬁp Q3 {HeORuc1EB8d Yo orRtint ZC the NCC,
is calculated as efenmentdry zinc. In a furtHher
funpheaf modirentiede gt ,denbidy mndsiengrogorgpbmilogioal ecvidy .nBreferably
cal ciumfor improved charge intera Liop. Calciumis
the, PEgseat SOAOsIIeTh CORLHRF dilt Sagh 8pe BijaICHbAaEoN Selected from the
gr%ﬁ)\’a'%ﬁggﬂﬂ | Yot n‘fﬂzlgill%gidn@, L RBIREAS eNto L OTPRS Bl manganese,
ef erably The present conposition contains between
mol pld eavain, 1P emgnd adind. Uhoelfigrabbi tiet prestmstl codnyosidbgltontfins at least
t he conposition. Macronutrients The present
calePHp s@dtTFHEan be advant ageously used as an i nf ant
formula,. The infant fornula preferably adm nistered
Zin® i$ hvhnfagBbudly inchided forhe pYB@ﬂteédﬁl?@sﬁﬁeh. iZIft WdBBnces the
~weaning infants, and toddlers. In a preferred
bidapisdl mervity i theesesieotidee Mticoncqrabmedswith e present NCC, and

nutritional,.conposition ich pravides .th .
Al B P BRT PHETHT Do SRR 41 dVElpRmesy el fhe immune
fur&@impiiakﬂianaﬂ?%@ﬁﬁﬁws.%ﬁ&&ielfﬁzié*& P plres¥eral PintkuRe function
to 15 en% protein; and 25 to 65 en% car bohydr at e.
andPr efsestaidey , tot hefegtionentHenempdks t prsseriormomprsiti@nt adGntageously
en% lipid; 7 to en% pr ot ei n; to 53. en%
CoRRFSBh e EefEAB: 55 HOFRORDY O arty U9 RiEeAiiEgBenAg0 gram dry
wel SR SESER Ipteddi® cORlpdlsitSh, ARANh o RAGIR FEABSE bEHREL 3 and 25 mg zinc
contributes to the total caloric value of the
pepil 8par dtyi wr)ght Wfetheepnesepgr aimeposition. Photvedight ofzomeis calculated
in this cantext is the cunul ative of protein,
as ﬁpﬂ%"éﬁx‘m “8S. peptides and anino acids. The
carbohydrate in the present conposition is preferably
In Rr firtite doreforgal ¥nivpdimehnsthe presentpc@hpssition @inth@dsdéalcium for
. 75 wt. % of total digestible carbohydrate is provided
impyovedcehgzee idewctioabCplepn saso gesaptiaddn pgdafantydiet, and hence

ad\flgr}tg eo%%iydsin%ﬁ{ge%ntin the present composition. Preferably the presentA

composition contains between 150 and 1000 mg calcium by weight total dry

weight of the composition.

Macronutrients

The present composition can be advantageously used as an infant formula,. The
infant formula preferably administered to the infant in liquid form. The term infant

includes weaning infants, and toddlers.

In a preferred embodiment the present invention relates to an nutritional
composition which provides the macronutrients of the infant diet. Hence, the
present composition preferably contains 30 to 60 en% lipid; 5 to 15 en% protein;

and 25 to 65 en% carbohydrate. Preferably, the present composition contains 43 to

8



The present conposition preferably contains at |east
10 wt. % linoleic acid (LA) based on total fatty acids,
wonefsmgdoby between 11 and 20 wt. % nore pref epPabiNg2005/000609
between 12 and 15 wt. % The present conposition
53 pn%f Hpabl ¥ te ditai%prateihpasd 48 tot S3ocalphartohydiasni ten’% is short
acid (ALA) based on. total f?tt acids, preferab
for hgRGhedn PETETIURRE 42Rfk  PRFSKTovidf ABYALr o

contk?ﬁf)maegntoztl?é"got%l Ralridbvali® bEAHES Epﬁl%ﬁtoinﬁ‘.a'l“hétt%ﬁﬁs‘fprotein” or

e weight ratio EATALA I's preferably between 2 and
profdin pombpenad yn hbisveentdxtaisd thie Tunfilatipe eseprotein, polypeptides,
conposi tion preferably includes between 0.05 and 5 wt % . .
5 perisifhnans naline cacidid (he APPATEaLn THotl PREEY SOmRpStion is
LeRRIy & .. BeerBrBieTADYst IS wt.% of total
preg{rg{ég{]?pé:%iﬁggsllt é Goc%#?(glg%s’ 1bet ?een 0. SaQar?dSS W% ot tora
digsétetslai cdob oy daated s (pBdwdedrinf kctdsey prafembby af sraabb9 wt.%.
between 0.1 and 1 wt.% Long chai n-pol vunsat ur at ed
f at.t ig .qont ent tThe present conposition preferably
= one | ong chai npol yunsaturated fatty
acid with 20 or 22 carbon atons (LCPUFA) in an anount
The peesedi rgnthakitidn Yréfesallyororitainal atf kst 18cwti%g linoleic acid (LA)
selected fromthe gro nsi sting. of dogasahexaenoic
10 basgg; o G@HA)f{a“é{raaCéﬁ?adBW?%ag& E’GEV)&?SH e 2 sWheprt DoRsRreferably
bl 10EEM 15PhERET alleY pidiBnC AORBE LA p £PE BN Sofddthnd Bt least 1
betgl%gnlozsgﬁaelgcggﬁngmo.ﬁ vvtr.l%glggedl on ?ot al f}nat?y =as
wt. g€ hljtha lansleAR acid dAlanpbasedexc etd] fgt0adides phefimbbd between 1.5
t ot al 0f atty acids. Preferably at | east _one L%CPUFAO f
and Hj gVtgodd-Ass oV i ITBERS PRRLCEHPLEnBeNTeBe Lulth D) 15 ahg Tp reduce
: . % b t fat s i onte 2 and 10
intdlindl SAPES, Mg, BrTint, LAY, PRLALPO Pl st a2 0 10

15 preférabpr eéseween N5 aandndynt Tat pedsemencdinfdsition jpreferably includes
wt . %based on _t ot al fatt)i aci d content of the

betwsapdsP? iamd. 5 PYies caapny-linplenisgradi (Gley basrdaprdopd fatty acids,
ven ref.era P ; :
prefp B B RO TG B ShOF PR A B RS TR contans
betpleeh e0 A3 andoss witt sexaedshid ¢id%(STAJt prefefabiyhhyre preferably
between 0.1 and 0.6 w.%of the total fatty acids. In
betwigen 9 bgaAtl WbAposi ti on, EPA and/or DHA are
advant ageousl y added to bal ance the action of AA e.g.

20 LoALOHGR-3419uRltEnkd fFathf Reildnddndérat ory action of AA

lﬁgch constituent

E

The present composition preferably =comprises at least one long chain-
polyunsaturated fatty acid with 20 or 22 carbon atoms (LCPUFA) in an amount
exceeding 0.1 wt.% based on total fatty acids, selected from the group consisting
of docosahexaenoic acid (DHA), arachidonic acid (AA) and eicosapentaenoic acid
25 (EPA). Preferably the composition contains DHA in an amount exceeding 0.1 wt.%
based on total fatty acids; and AA in an amount exceeding 0.1 wt.% based on total

fatty acids.

Preferably at least one LCPUFA of this group is included in an amount between
0.15 and 1 wt.% based on total fatty acid content of the composition. Preferably at

30 least two of these LCPUFA’s are present in an amount of between 0.15 and 1 wt.%



net abolites. Excess netabolites from AA may cause
i nfl ammati on. Hence, the present conposition
wprzelfﬁﬂnmioby conpri ses AA, EPA and/or DHA, wher eCI/NLR@5/000609
ight ratio AA/DHA preferably is above 0. 25,
baSpdetﬁle tatall yiatilicva d Ocatensveh th r:emppeftmti?l‘ﬁf@mblyeﬂne composition

conjars Aot Rpfx PiTRabR A D AR B,

between 1 and 100, nore preferably between 5 and 20.
Thd heAweomtient rpatfeaatdfAdéddsAnbs q&rceéderaMt)%;L morel pvﬁerably does not
nore preferably below 0.5. In a preferred er/%)odl

exqPRd o Bif oSt PECIERIY disayeri0- b aBEAHO Iviats 0f Bre 14 fatty acids.
5 In %%}@Jegélﬁg%rsl élﬁ%naiP& %?/og?ﬁlﬁa%ﬁeadtvgn{gg%ﬁslg%{aﬁ eto balance

y as’ possSi e safe reas
thepaedent of oApose gl Oﬂ:dpbef&lrealpbyerﬁmﬂlt ptd?mﬂlaiﬁﬁlatdir@n adtion of AA
ram onega- 3 LCPUFA per 100 gramfatty acids, nore
mefpholigeabEycesst mesbadites fhemoAss mamepes nflamgratian. Hence, the

prea@ﬁtt ¥o lo38ion gﬁfz'féqglg% Q%Jpﬁg’ggﬁ&z&m%%t Qﬁcﬁg?d]gﬁlﬁy Whereln the

oes n excee ram y aci arid

werghefxﬁtlabAWDHMq&efe@aHlystdaHbv%So gsawﬂerablgichtgwam 5, even more
fatti/ acids. The LCPUFAs and the other fatty aci
10 preferaphbogbenedl lasl e satiq AP lésPTeifWabbi Qﬁmr?ﬁd@m%r%hly below

10. | ?h? QEP lrbt% MDEFA 3 r%%er%b % &n Ei a 186 H{ﬁrg preferably

ove. rese comnp sition a ageously

betGReRr § SRl av. |T&ﬁSTwe@g1ﬁ afti M PRV FDWA § reﬁ%ﬁfbﬂiﬂol ioRi wer, more
for as these reduce the incidence of inflanmatory

predigrebhbelovio®.5the i ntestine. The present conposition
preferably conprises between 0.1 and 5 ng AA from

In ® ?éﬁ%ﬁ%ld' GhboPiekerd! FH@ sttt (‘SF‘LC@W@@&@?%@[ Qxde@d wr.% of the
DHA f pi

rom phospholipid per gramtot al
15 totdlr fafttyr adilly at hie isfdesinablerto Rritniarkumadn ineibls tis pdodely as poss1ble For
present in the form of hos hat i déé qfi)zyl ne C) and{_l
thepﬁ%gf)ﬁgﬁqugehgﬁgpg‘mcg on prefer s than 1 gram

t
om%gei‘ 53 PG AL eP @%a(t)tgp cQ&’§ %S%ﬁe‘?%ggfbgfﬁée%”é 1 and 0.75

nposition rises | gest |
gragl pgo$ a0 ghauni ﬂmsy amﬂh ‘Bhalerege- 1L P/ FAROnsatit mrefdrbbly does not
of between 2 and 100. The ol.igosacchar] des

exqsefl 2 esdmt Beh V0 rggam: Bty peids I&xi%%fe%abénaqem@n 0.1 and 0.75
20 gra gglsid)@ Larﬁrﬂ{itg%@ nt for inproved presentation and

rge d nsity e conbi nati on of nucl eotide

The LCPUFAs and the other fatty acids may be provided as free fatty acids, in
triglyceride form, in phospholipid form, or as a mixture of one of more of the
above. The present composition advantageously comprises at least one of AA and
DHA in phospholipid form, as these reduce the incidence of inflammatory
25 disorders of the intestine. The present composition preferably comprises between
0.1 and 5 mg AA from phospholipid per gram total fat and between 0.1 and 5 mg
DHA from phospholipid per gram total fat. Preferably the AA and/or DHA are at
least partly present in the form of phosphatidylcholine (PC) and/or
phosphatidylethanolamine (PE), e.g. AA and/or DHA containing PE and/or PC.

30 Oligosaccharides
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5 conmponent and NCC. The indigestible oligosaccharides
reduce the pH of the intestinal environnent, inproving
woielemg9mal activity of the nucl eotides. PrefeprabiNg2005/000609
the present conposition contains 0.1 to 12 grans
The pdésgas cobipesiiomypeeferaidy icdowrises indigestibin eligosserhgrides with a

dogkgp Pl PSRRIy Bl REL PISOGNEeR. 5 HiagQl. ARpeflidosteharides are
beli®e@N$s | b4itindFbrednt]lGort RRPRMEET a | PhilalbBli idté¥hal environment for

adm nistration of the I'iquid fornula to the infant,
impoasd amsentaioof anddichesgd blemsiyi gbsthec lranitdestipn oof deicleotide
t he desir ffects without caysing intestina
coPSRtil 0 NGt LbF el IGRGELE &0 gr e Potinsc Fidiicge then PBL of the
int@Qna9" RRisonRRt] ahhyroiidesStuididgicdiNadtiifst bPe thY Wkleotides.
action of acids or digestive enzynes preséent in the
Prafermbhy,upher prisgett composition (comtdihs i Atlestoi e agrdms indigestible
.sto h but 15 fernent abl y the human
oligpgage 4%%?8 Priof U0 SFRe O ﬁ&@&&?&?ﬁ@@l%%ﬂwepﬁfmb}y between
t @l u ( | [ ki I PP
e AT FPRTE TRt Y IR Y dhmp, SR gpnstitution of
thet pewperese hijutd agd salncihdstraeon of plieliguadifyrbelaotw 4, infant, these

amgﬁﬁ%og- :f é%fs r? ,blg 'ggfe?lé:g%rﬁgé %;hla@lté? at hei‘ree{ eesfferclztts without
Ly e

onlyfpdrhiaHg dibegoeddnaharintetinaiblyhthe dofioaf oRacids of,digestbie enzymes
8, 9 and 10). According to a further enbodi nent at

7, ) )
preserisin HirehBmapHIRIT| JesHE h Hrreund intfstige eguhstomach), but are
i . _ . o aro b
R 0T eSO EOURGERISLTHARY 8 proravl
wagatsatilsiel (egosadiapad isdrdbilitynof Udgrgn 2igosaccharide per liter water).
t ransgal act ool i gosacchari des), xyl ooligosacchari des,
The pxprags dPP gfsliecrigseriealizepagelasidy iss arcdpeabilyidglow 40, even more

o BREP L SRR a5 MR FLAF g feoen 2 an

arning a
12 @06k aligdeadthiatiles aditidh DR lof QoRasT habidpteft@bly wHEOADP of 2 to
aci d ol igosaccharides such as pectin Qllgosaccharides%
10 gher thiesut ef thysiedglits ofgheyeepligessicphanides pithsa P of 2, 3, 4, 5, 6,
osi,tion conprises at | east one selected fromthe
7, %’%%gégh'si sting of inulins and fructooligosaccharides
and at | east one selected fromthe
According to a further embodiment at least one of the oligosaccharides of the

present composition is selected from the group consisting of inulin,
fructooligosaccharides, indigestible dextrins, galactooligosaccharides (including
transgalactooligosaccharides), xylooligosaccharides, arabinooligosaccharides,
glucooligosaccharides, mannooligo-saccharides, lacto-N-neotetraose,
fucooligosaccharides (containing at least one fucose saccharide unit), acidic
oligosaccharides (e.g. wuronic acid oligosaccharides such as pectin

oligosaccharides) and mixtures thereof.

Preferably, the present composition comprises at least one selected from the group
consisting of inulins and fructooligosaccharides and at least one selected from the

group consisting of galactooligosaccharides (including
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group consi sting of gal actool i gosacchari des
(i ncl udi ngtransgal act ool i gosacchari des) and pectin
woydiophiymate. In a particularly preferred enmbod8CTRILRI0S/000609
the present conposition conprises 2 to 12 grans,
transigh lposed igwsat desides) and pectot lydrelysateada #-parfigelprly preferred

al.act ose and gl ucose sacchari des e .preferab .
om ERURESS: the B PabEaRERSR R ES i fides Poli 1 Eafily” iteosacoharides
withhgrePNof 3 $021H0adP)p-linked PARtIRH! Ad YlRESFceka@harides, more

enbodi nent, the present conposition conprises

prefarablygahesgpboito ojosesac blaridiss(i(d. [gallj gglu} whegeim n is 2 to 10). In a

wherein nis 2 to 1Q),,..pectin_hydrol ysate and at.| east .
partiGagh ¥ EaT RomePHEERETD CORS: SUFHGHof cOmpoSition ™ Yomprises
traﬂsgagc&%ﬁ 280EhaTdsdesc angalinuldin; Wherebk e8efd 2 to 10), pectin

oll gosaccharide is preferably derived from ani nal O
hydmolykatea andkt wte lefstol pgosasctdvaed ddsomeriheedgfaupm consisting of

anial mlk.qr a fucosyl at ol i gosacchari de, . ]
fru?tapﬂgeg%egﬁ%ﬁf%eanfﬂ fig g PISSE] OMEosGERRde is preferably
derRRUCHBH SEmMIhdk, Foixbiet §¥es1isSRREONATERN d&ivabifrom animal milk
mat urati on over the whol e area of the col on,

or priatesybied aligbeasharide Wpligpsdfcchhedeldogivsiacchatildes ome fucose
the present conposition has a DP of 2 to 5 (i.e. 2, 3,

sacghapidy BRits) and at least 5 wt.%has a DP of 10 to 100.
Preferably at |least 50 wt.% nore preferably at | east

For75uﬂthef/qlﬁgrdw}&iméliti gp At chatirdesn hewe theDWIfle Zark® dO the colon,
é;.e. 2, 3, 4, 5, 6, 7, 8 9 and/or 10), because these
prefarablyetti keasid1 @ ovtyier &f ther oligesagehanides inethe pisgeRpt gXnAagition has
d.mi ddle.parts, of t l on, a 6 [
o DHBE SRR 3, O o 5L B0 A HBP SRS B BS0E 10 o 100

Pref&}@BIyos@at Rst M50 Nt QRMPASIE | prefembaghiapveedshe 7desit.®d of the
effect is reduced. Preferably, the weight ratios:

oligasiar goaridssHaviede DRwE B toR 02(iteo 258, 4, fobi do8al cmdiorgby), because

with .6 to, 9); an ol i accharides w. t.h 0t
theifoat Bogyad i oeRapieaboff TR R §5° ajtipt gafinl e parts of
the@RAYE ahd BERLES TR We@@ﬁﬂ“pé’i‘%bﬁlﬁ%e r&#t b19So AL EhARPILtHAL needs to be

even nore preferably above 5. The present conposition
incprpefretediinythe soprnosgsoidachie v thy desired effect is reduced.

gal act ool i gosaccharide with DP between 2 and 10 per
Pref@@bly, ahe dveyghiedatifos: of t he conposition, nore

preferably between 1 and 5 gram The preferred
(oligosaccharides with DP 2 to 5) : (oligosaccharides with DP 6 to 9); and

(oligosaccharides with DP 10 to 100) : (oligosaccharides with DP 6 to 9)

are both above 1. Preferably both weight ratios are above 2, even more preferably

above 5.

The present composition preferably comprises 0.5 to 10 gram
galactooligosaccharide with DP between 2 and 10 per 100 gram dry weight of the
composition, more preferably between 1 and 5 gram. The preferred
galactooligosaccharides is transgalactooligosaccharide, as this best mimics human
milk oligosaccharides. The present invention preferably comprises 0.5 to 10 gram
fructopolysaccharide with DP between 10 and 60 per 100 gram dry weight of the

composition, more preferably between 1 and 5 gram. The term
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gal act ool i gosaccharides is
transgal act ool i gosaccharide, as this best m m cs human
woizbde/oadiogosacchari des. The present invention PCT/NL2005/000609
preferably conprises 0.5 to 10 gram
“frictopolypatoimaideRaefate toia polpPadvdiavidercatokyta®Ocquaprisig a chain

ram d i.ght . of the conposition, nore preferably
of ﬁge{{yﬁﬂeﬂ%@rb?@ﬁ? URHS- t er nf' f r uct opol ysaccl i ari de"
refers to a pol ysacchari de carbohydrate conprising a

Liguhdi n of at |east 10 b-linked fructose units. Liquid
The present nutritional conposition is preferably in

o S4E 8 e OHhl 5RO aLh BRTHGbALOE Teptl' & Nl form o i
tabRt&hemhaereinhi @t ESIRN hat AROTL: iRBwbSn Br i 98 GriMs. Preferably,
powered formas this increases shelf |life. The present

thecirepasi ¢aroposisioprisf proaided &umomiesed fexn aisathiy ingreases shelf life.

RS C3Babi 4T bR SPama R SR e Gy foam. prior 1
the! h@iHstrRi 64 @B \ﬁ@ge@ﬁ-co’%ﬁg@liﬁbfg ¢ou %’référ&lﬁly( 8dflixed with a

]
hard stools, insufficient stoo lune, diarrhéa) is a

liquigl, preforadthy emten nany babies and ill subjects that
receive liquid foods. It was found that stool problens

By FHERH PRSP, AL LR, e s 4 o

prodeémeEieNmaty tabdeHR0d MUl subjkgs thet eeqeied eiqald Yobés. wdervas found
100 and 400 ng sm kg, nost preferably between 220 and B
thagGtoatgproblams may Peaduced by adipipdstariagtheaprsseNl edpposition in

liqﬁi;'ig\/.oslrglglhza)(\:fgiégggr(}s%%l fiﬂﬂ)eﬁye%n! %@ﬂhg i@o&&%&gg%ore preferably

Ive Cal oric densi as I'S Ccaus

betSie@li fo0CAIHE 40 hESih /g, nSéstgFsferiflybetweei R20f@EMIEBMOsm/kg.
needs to provide sufficient calories to feed the

o TR AR B e o s
do% ShEMARL YaP @k VeSO - BIAN RnSitlCAl Tk - cAARBY is¢@ik@Ant intestinal

e present conposition Is advantageously adm ni stered
stréss. Hofvaavies, thietflormiéa agedshtet preendddsHificdichtymdoses fthfeed the infant.

present conposition can _also be vant ageous] y used in
Hegotretitfodi Bt st Par ErbIRehaf e £ Oawaﬂeg@am%ﬁ@ﬁfgoéf and 0.3

a0 hafadt.honn before 37 week
kcagélg{,?t}?felf?ﬁy:tgt%én 02 ah 8 8@%%%21?1[1 erore weeks

on) . a preferre ment, the present

Application

The present composition is advantageously administered to infants with the age
between 0 and 2 years. The present composition can also be advantageously used
in a method for providing the nutritional requirements of a premature infant (an
infant born before 37 weeks gestation). In a preferred embodiment, the present

invention provides a method for feeding infants with an age between 0 and 30 day.

The present composition can be advantageously used to treat or prevent diseases
wherein a comprised immune system and/or intestinal barrier immaturity is
underlying the development of the course of the disease. The present composition
can thus be advantageously used to treat or prevent diarrhea or allergy, particularly

in infants with an age between 0 and 2. The present composition is particularly
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i nvention provides a nethod for feeding infants wth

an age between 0 and 30 day. The present conposition
woaomemaozmayvant ageously used to treat or prevenPCT/NL2005/000609

di seases wherein a conprised i mune system and/oy. .. .
suitafles fonathep afrpaterent mead(nr tRreventigRePf ypHgrgRe thinitis, allergic

devel.opnent., of . t e h ' e S
cor@Bﬁf)tégﬁ%tsr oq’}lecrghct eﬁs%giéﬁaqé\?é {Cagg%gﬁgﬁu%%c{% ? oﬁ)tro(rae%1 tergy. In a

preFérrBd @¥MYdiMear, thePpreserd|thethgdl ,pro@ides ak armyttiod for the treatment
infants wth an age between O and 2. The present
and/onposvention ¢5infaetionyl said yraihedspaprining lpd mipisieriag the present
and/.aor prevention of allergic rhinitis, allergic
COIBBﬂflﬁﬁBtiviti s, allergic dermatitis, atopic dermatitis
and/or food allergy. In a preferred enbodi nent, the
The iesanionnBstfiineidhep ildustdesd foyrmaames hidet foblowihg dxaegtleent
and/ or prevention of infections, said nethod

conpri si dm ni stering the present conposition. The
Ex ' el fer illustrated by neans of the

foll ow ng exanples: Exanple 1: Infant nutrition A
A ligajdi ohfamtf mriritrom, prepaed or edpaiddgbhd. Adnpawdgr #3towgter to yield

0 r wth water 1o yield 100 m .final uct, said
109 et roduc eonbindd R duer Bt el giHTEs koa
Protein: 8 en% 1.3 g (containing 0.6 g casein; 0.8 g

En¥hey; 0.072 g L-argp kRigle) D gesti bl e carbohydrates: 44
en% 7.4 g (containing 7.3 g lactose) Fat: 48 en% 3.5 ¢

containing 0.41 g,lipoleic acid ; 0.08 g a-linolenic
Pn%EVH; 0.012 g ara%%?ﬁé%ic acid; 0.002 g
ei CD.S@G(BbﬁfaQﬂli@lgE@Bdg' c4kedD).§ gtabosahegaenhiagadhe)
1.4 g oleic acid; ) Fibre: 0.8 g (containing 0.05 g

fructopol ysacchar.i ftiline HP(tm, Oafti,
Dlg‘?séﬁ’ h a@@?‘é’ﬁ@:‘jﬁ?' ‘gféé‘ﬁg transgal act ool i gosacchari des

(Vi yj4r~%al(c@ﬁﬁﬁﬁﬂﬁg 1.Bas tickssePono | ngredi ent s,

Net herl ands); 0.20 g pectin hydrol ysate

Fat: 48 en%

3.5 g (containing 0.41 g linoleic acid ; 0.08 g a-linolenic acid; 0.012 g
arachidonic acid; 0.002 g eicosapentanoic acid; 0.006 g docosahexaenoic
acid; 1.4 g oleic acid; )

Fibre:
0.8 g (containing 0.05 g fructopolysaccharide (Raftiline HP™, Orafti,
Tienen, Belgium); 0.55 g transgalactooligosaccharides (Vivinal-GOS™

(Borculo Domo Ingredients, Netherlands); 0.20 g pectin hydrolysate
prepared as described in EP1373543, example 1.

Nucleotide components:

0.89 mg Cytidine-5-monophosphate;

0.55 mg Uridine-5-monophosphate;

0.82 mg Adenosine-5-monophosphate;

0.20 mg Guanosine-5-monophosphate;

0.34 mg Inosine-5monophosphate.
NCC:

5 mg GM3, 50 mg pectin derived oligosaccharides with DP between 5 and
50, and 20 mg sialyllactose

14



prepared as described in EP1373543, exanple 1.
Nucl eoti de conponents: 0.89 ny
wQOyboecthigsee 5- nonophosphate; 0.55 ng PCT/NL2005/000609
r.i di ne- 5- nonophosphate; 0.82 ng
Calj¥Bbsi ne- 5- monophosphat e; 0.20 ny
Guapgshpeakiwmmnophosphate; 0.34 ny
I nosi ne- 5nonophosphate. NCC. 5 ng GVB, 50 ng pectin
zigkeri ved ol i gosacchari des with DP between 5 and 50, and
20 sialyllactoseCal cium 53 ng calciumZinc: 0.8 ng
Zi ng'b(glr&ﬁ%?i ty: 300 nOsnol/1 The conposition further
cont aj ns ol i ne ng/ 100 mM ) and taurine (6.3 ng/ 100
5 OSHV??H 'néﬁgpgbﬂﬁaﬂfrace el ements and vitamns in
anounts in conpliance with the internationa
ThgWotepdsitien ffarthentantaimd tholins 18lmg/100a#W) 8nd taurine (6.3 mg/100
Conposi tion according to exanple 1, wherein the
mlyeiesggelsgand @rﬁaﬁg@é@mem@ grgbVHia@dngyn amounts in compliance with the

o R Pa R R RS e ai m che

on accor €
nucl eoti de conponent is an DNA/ RNA ol i goners extract
ExmnphpPe 4 Conposition according to exanple 1,

conprising 1 wt.% D-ri bose based on total dry weight
10 Confpashtéorr oaposdinigomo Cexfdriviel .1, Nutheirdinoniad ®wutpesilé | @mponent is
ﬁonta}i)ni ng E)rot((iai ri fat and carbohydrate; and
replaced by dinucleosidpolyphosphates (NpxN) Gp4G
Example 3:
Composition according to example 1, wherein the nucleotide component is an

DNA/RNA oligomers extract

15 Example 4

Composition according to example 1, comprising 1 wt.% D-ribose based on total

dry weight of the composition.
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a. a nucl eotide conponent selected fromthe group

consi sting of nucleic acid, nucleic acid derivatives,
woualematiodes, nucl eosi de pol yphosphat es, PCT/NL2005/000609

pol ynucl eoti des, nucl eosi des, ribose, desoxyribose,

cangdigigucl eosi dpol yphosphates (NpxN); and b. a
non- pr ot ei naceous negatively charged, glycan or

gl ycoconj ugat e conponent wth a_ nol ecul ar i gh )

1 e HTRO DG CameP 00D GONEHP YT O3 INE A0 RGP Tvdrate: and
conposition according to claim1, wherein conponeEt b, . )
ahas taclsItideusampaRehiclprteddEom) Bsostovg anBuog A reisleic acid,

3. ML Ui gl %?{T?Qﬁb%é,on R EQ Q9 t%a‘ié@éiﬁglt gB%;hosphates,

wherern the nutr onal ’composi t1on’ contal ns

enfelghatRotides0 to diclesditqt; andbdse,t 0 6alesvyribose, and
carbohydrate. 4. Nutritional conposition according to
andinggleosidpodenlprsphats {HsNai a8d  wherein t he

nutritional conposition conprises between 5 and 100 ng

bnug neotprdtsinacrdius megetivebnclBiraed, glyoamgr glxdogos] upate component

per.10 O gram dry. wei.ght of e c htion. 5.

NUWP'I%T%[ B’ﬁ’g?c %’i‘nﬂ%&g\ﬁib%ﬁwg%%o%d& M%%g)ﬁxfiag%él of cl ai ms

1-3, wherein the nucl eotide conponent is ribose. 6.
MNuNutritionsll ceappsisioni ascoadingr th eipito lawheoeim odbmphsent b. has a
precedi ng clains containing between 150 and 1000 ny
cameilesmlanweight betwearp 00 and 40, 0ULdaltenr 100 gram dry

wei ght of the present conposition. 7. Nutritiona

3CONRASHibhANcABPOSiGiIoRJadDraiy enNel4iin tiher ) afkslenid the nutritional
cl ains wherein the negatively charged conponent is

set@upesitionosntthimsg? dapl Ten%e proétain;ol0 4eiadh en% fat; and 25 to 65
ol i ggosaccharj des and gangliosides. 8. Nutritiona
coﬁ%ds‘ialrggwdé@@or ding to any one of the preceding

clains, wherein the negatively charged conponent is a
4poNygadiasilurconipositord asicohdiagDB batyveere dfatid 1@6¢eding claims,

preferably pecti.n hydrol ysate.9. Nutritiona
COWBEESIR | the JREHFANAL FBNRANHORCORPESET nRctyegn 5 and 100 mg

\é\gﬁgﬁ:egté?gsg .aﬂﬁ%;}t b¥6tenCBRLHE RPROHHMedsSd®d per 100 gram dry

weight of the composition.

5. Nutritional composition according to any one of claims 1-3, wherein the

nucleotide component is ribose.

6. Nutritional composition according to any one of the preceding claims
containing between 150 and 1000 mg calcium and/or 2 to 100 mg zinc, each

per 100 gram dry weight of the present composition.

7. Nutritional composition according to any one of the preceding claims
wherein the negatively charged component is selected from the group

consisting of acidic oligosaccharides and gangliosides.

8. Nutritional composition according to any one of the preceding claims,
wherein the negatively charged component is a polygalacturonic acid with a

DP between 2 and 100, preferably pectin hydrolysate.
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10. Nutritional conposition according to any one of
the preceding cl ai nsfor use as a nedi canent. 11. Use of

Wezmﬂmbiobonal conposition according to any onecmmL2005/000609

ms, 1-9, for the manufacture of a conmp 05|t|on fo
%s q‘tﬁtl@nﬁ%tcﬁaavomorpra@sp%ﬂlﬁg {SuBRY 115 Of oF 1BHMS nlrzntwherem the

sa [ the nutritional
cohg%éﬁag%h%%&h@?ﬂ&q%? r%sattn%g)lr?g c':orrposi tion as

defined in anyone of clains 1 - 9 for the manufacture

1. T\bltntmp@ls compnsition aehoirdingt toazio nne @fahegreeddifgrclaimsfor use
t he treat.nent nd/or prevention of an inflammtory

di 82 4JB°UGM S Phe eczema and/or atopic dermatitis.

13. Use accordi ng to claim12, wherein the

T InUsannfaa mnyrmonaiarsﬂnp@smbhesrogyrdmg tolUss aneor d:lleﬁmst D-9, for the

any on of clglns 12 or. 13, wherein the mammal is a
hufRaRuiagtyrg of a composition for use in a method for providing nutrition to

an infant, said method comprising administering the nutritional composition

12.Use of a nutritional composition as defined in anyone of claims 1 - 9 for the
manufacture of a composition for administration to a mammal for the
treatment and/or prevention of an inflammatory disease, diarrhea, eczema

and/or atopic dermatitis.
13.Use according to claim 12, wherein the inflammatory disease is allergy.

14.Use according to any one of claims 12 or 13, wherein the mammal is a human

infant.
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